Objective: To find out if there was a difference between hospital consultants, all trained in acute general medicine, in length of stay (LOS), re-admission rates, resource utilisation, and diagnostic coding, among patients admitted as emergencies to St James' Hospital (SJH) Dublin. Methods: A retrospective analysis was performed of data on discharges from hospital, recorded in the hospital in-patient enquiry (HIPE) system, relating to 9204 episodes among 6968 emergency medical patients admitted to SJH between 1 January 2002 and 31 October 2003. For comparative analysis, four physician groups were defined consisting of gastroenterology (GI, n = 4), respiratory (n = 3), general internal medicine (GIM, n = 2), or specialty (n = 5). Results: GIM consultants had the shortest LOS (median 5 days); GIM and respiratory consultants were less likely to have long stay patients (. 30 days, p,0.0001). Patients re-admitted under the same consultant had a longer LOS than those re-admitted under a different consultant (p,0.0001). Endoscopy and GI radiology investigations were used most by GI consultants, computed tomography of the thorax by respiratory, ECHO by respiratory and specialty, and computed tomography of brain by GIM and specialty consultants. GI diagnostic codings were more frequent with GI consultants (p,0.0001), respiratory diagnoses and malignancy with respiratory (p,0.0001 for both), diabetes and hypertension with specialty (p = 0.0017), and heart failure more with GIM consultants (p = 0.001).
W
hile previous studies have reported differences in length of hospital stay (LOS) and resource utilisation between various hospital physicians, [1] [2] [3] [4] [5] [6] there is a lack of such data between hospital consultants in the Republic of Ireland. Given growing pressures to manage costs and maximise efficiency in acute hospital services, information on patterns of resource utilisation, including LOS, by medical subspecialty is valuable. In North America, it has been suggested that physicians are responsible for an estimated 80% to 90% of hospital resource allocation charges, and determine how more than 10% of the gross national product is spent. 4 Increasing specialisation and the more frequent use of expensive technologies by specialists have been cited as important factors increasing healthcare costs, and have stimulated interest in cost effective medicine. [5] [6] [7] We have previously shown a median LOS of six days for patients admitted acutely via the emergency department over a one year period to a teaching hospital in the Republic of Ireland; the LOS was shorter with admission under a general medical service. 8 Data on discharges from acute public hospitals in Ireland are recorded in the hospital in-patient enquiry (HIPE) system. Sixty hospitals participate in the system and it is an invaluable source of hospital activity level and accreditation. The recent report of the HIPE Unit, from the Economic and Social Research Institute marks an important attempt to quantify the workload and case mix in Irish hospitals. 9 The principal objective of this study is to find out whether there is a difference between hospital consultants in LOS, readmission rates, resource utilisation, and diagnostic coding among patients admitted as emergencies to a general medical department of a teaching hospital in Dublin, Ireland.
PATIENTS AND METHODS

Data relating to emergency medical patients admitted to St
James' Hospital between 1 January 2002 and 31 October 2003 were recorded. St James' Hospital, although a tertiary referral centre for various specialties, operates a daily sectorised acute general medical ''take-in'' serving as a secondary care centre for emergency medical admissions for its local Dublin catchment area. Patients were admitted directly to a variety of wards, many of which are not affiliated with a medical specialty, under the care of a named consultant physician. Fourteen different consultant physicians were responsible for the management of these patients of which 10 were whole time health service consultants and four held split service/ academic appointments. The ''on-call'' roster is a 1:9 with two slots each operated by teams from respiratory medicine and gastroenterology (GI), one slot each contributed by specialty teams from diabetes/endocrinology, clinical pharmacology, and rheumatology, and one slot each contributed by two teams from general internal medicine (GIM). All consultant physicians were trained in acute general medicine as well as having a subspecialty interest. For the comparative analysis between physicians, four groups were defined consisting of respiratory (n = 3), GI (n = 4), GIM (n = 2), or specialty (n = 5); the first three groups were on-call for two slots with the last occupying three of the nine slots.
The patient database was acquired by linking the patient administration system (PAS) to the HIPE scheme. HIPE is a national database of coded discharge summaries from acute public hospitals in Ireland. Ireland uses the International Classification of Diseases, ninth revision, clinical modification (ICD-9-CM) for both diagnosis and procedure coding since 1990, with updates every five years. Sixty hospitals participate in the system nationally; the computer based discharge abstracting system is designed to collect demographic, clinical, and administrative data on discharges and deaths from acute general hospitals. It is the only source of morbidity data available nationally for acute hospital services in Ireland. Linking the HIPE dataset with the patient administration system (PAS) permits application of routinely collected data for the purposes of research, planning, and quality control. Data collected include hospital number; patient's name; dates of admission and discharge; date of birth; sex; area of residence by county; diagnosis-principal and up to nine additional secondary diagnoses; proceduresprincipal and up to nine additional secondary procedures, consultant responsible for care. The HIPE dataset of all coded diseases at time of discharge/death, together with procedures and investigations undertaken during the in-hospital stay was examined. Codes with less than 20 occurrences were not considered for analysis. Individual codes together with the combination of all related codes were evaluated.
Statistical methods
Descriptive analyses are presented in the form medians, interquartile range (IQR), and proportions. A categorical variable was computed for each patient based on whether they had a single or multiple admissions. Where there were multiple admissions, we examined the initial and first readmission, to see if each was under the care of the same consultant. As LOS was non-normal, associations were examined between LOS and categorical measures using a non-parametric Wilcoxon or Kruskall-Wallis rank sum test. The Charlson comorbidity method was used to compute a weighted index for each patient. 9 A higher weighting score (based on 19 diagnostic categories) indicates more comorbid disease and has been used to adjust the results for LOS and readmissions. Categorical measures were cross tabulated and where appropriate x 2 tests performed. Significance at p,0.05 is assumed throughout and a Bonferonni correction made for repeated statistical testing. All analyses were performed using the JMPin statistical package (version 5.1, SAS Institute). Differences between consultant groups (LOS, readmissions, and long stay patterns) (table 1) The median LOS differed significantly (p,0.0001) between the consultant physician groups; LOS for GIM at five days (IQR 2,10) being lower that the other three groups at six days (IQR 2,12). For the 726 long stay patients with LOS .30 days, the frequency distribution differed significantly (p,0.0001) between consultant groupings; compared with an 8.0% overall, GIM was lower and specialty higher. These results remained significant after adjusting for the number of comorbid diseases.
RESULTS
Altogether
Consultant groups differed in re-admission rates (p = 0.003) over the 22 month period; compared with an overall re-admission frequency of 39%, respiratory consultants were higher (41.6%) and GI lower (36.9%). Comparing patients on their first and subsequent re-admission, there was no difference between consultant groups (p = 0.425). The LOS for re-admissions was significantly shorter when readmitted under the GIM teams (p,0.0001); compared with the overall median duration of six days (IQR 3,13) that for GIM was only five days (IQR 2,10). These results remained significant after adjusting for the number of comorbid diseases.
Patients were more likely to be re-admitted under the care of respiratory (30%) or GI (31.1%) consultants compared with specialty (18.8%) or GIM (22.3%) on the first readmission (p = 0.0003). Overall 25.5% of patients readmitted had the same consultant on both the initial and subsequent re-admission. The median (IQR) LOS between the same and different consultants at the first re-admission was seven days (4,16.5) and six days (2,11) respectively (p,0.0001)-that is, re-admission under the same consultant resulted in a longer LOS on the second re-admission.
Resource utilisation between consultant groups (table 2) There were some important differences between consultant teams in respect of resource utilisation. The use of oesophagogastroduodenoscopy (OGD) investigations was significantly higher for GI (11.1%), compared with respiratory (3.5%), specialty (4.4%), or GIM (3.6%) consultants (p,0.0001). Similarly the use of endoscopic retrograde cholangiopancreatography (ERCP) was significantly higher for GI (7.4%) compared with respiratory (0.1%), specialty (0.6%), or GIM (0.1%) consultants (p,0.0001). Use of ultrasound showed some between consultant differences. Investigations, using cardiac ultrasound, were significantly higher for respiratory (3.6%) and specialty groups (3.4%) compared with GI (2.5%) and GIM (1.9%) (p = 0.0019). Investigations, using abdominal ultrasound had an overall request rate of 9.1%; these were used significantly more by GI (14.2%) than respiratory consultants (5.6%) (p,0.0001).
The four consultant groupings differed significantly (p,0.0001) in their use of radiological resources. GIM and specialty used computed tomography (CT) of the brain comparatively more frequently, whereas CT of abdomen or thorax were singularly used, to a significantly greater extent than the remaining three groupings (p,0.0001), by GI and respiratory consultants respectively.
Differences between consultant groups (HIPE discharge codes) (table 3)
Cardiovascular disease codes
The frequency with which hypertension (p = 0.0017), congestive heart failure (p = 0.001), any heart failure/left ventricular failure (LVF) (p = 0.0004), or atrial fibrillation (p = 0.0001) were coded, were significantly different between the four consultant groupings (table 3) . Hypertension was coded more frequently for patients admitted under specialty consultants. Heart failure was coded more frequently for patients cared for by GIM and respiratory consultants. Atrial fibrillation was coded more frequently by respiratory (9.4%) compared with GI (6.0%) consultants.
Respiratory disease codes
Pneumonia, a discharge code in 3.8% of patients, had similar discharge coding rates for all four groups. For any pneumonia diagnoses, and for any respiratory diagnosis, there were significant differences (p,0.0001) between consultant groups-being highest for respiratory (6.7% and 24.3% respectively) and lowest for GI (3.6% and 14.7%) respectively.
Gastrointestinal disease codes
Gastrointestinal codes included epigastic pain, gastritis, gastrointestinal haemorrhage, haematemesis, and peptic ulcer; considered together (5.4% of admissions) there were differences (p,0.001) for any GI coding between the groups. A GI code was more likely for GI consultants (7.5%), compared with respiratory (4.9%), specialty (4.2%), and GIM (5.2%) respectively. The alcohol related codes were alcohol withdrawal, alcohol abuse, alcoholic fatty liver, 
Other disease codes
Codes of patients presenting with ''funny turns'' included syncope, dizziness and giddiness; these were present in 4.0% of admissions and rates of discharge coding did not differ between the consultant groups. Similarly, patients with seizure codes, present in 3.9% of cases, were similar between groups. Anaemia related codes included iron deficiency anaemia non-specific, and anaemia non-specific present in 3.2% of admissions did not differ between groups. Diabetes related codes included diabetes mellitus (DM) type 1 uncomplicated and DM type 2 uncomplicated; these were present in 6.8% of admissions. There were highly significant differences (p,0.0001) in discharge coding of the latter related to consultant groups with higher rate for specialty (10.0%), compared with the other groups (5.7%). The overall reporting rate of any neoplasm at discharge was 6.7%; there were highly significant (p,0.0001) differences between discharge coding rates of GI (6.3%), specialty (4.7%), respiratory (11.3%), and GIM (4.5%) respectively.
DISCUSSION
In this study comparing differences between hospital consultants, all trained in acute general medicine, the median LOS for acute general medical admissions was shorter when the patient was admitted under GIM consultants, compared with other consultant groups. Both GIM and respiratory consultants were less likely to have long stay patients (.30 days). After discharge from hospital, consultant groups differed in re-admission rates, being higher for respiratory consultants. Overall, patients who were re-admitted under the same consultant had a longer LOS than those who were re-admitted under a different consultant. However, patients re-admitted to hospital had the shortest LOS under GIM consultants. Endoscopy and GI radiological investigations were used predominately by GI consultants, while CT thorax and echo procedures were used most by respiratory consultants. Overall, the most used CT procedure was CT brain, being used most by GIM and specialty consultants. Respiratory diagnoses, malignancy, and atrial fibrillation were diagnosed more frequently by respiratory consultants; GI diagnoses more by GI consultants; diabetes and hypertension more by specialty consultants; and heart failure more by GIM and respiratory consultants. We linked the hospital PAS and HIPE dataset to define a clinically useful database relating to emergency admissions to the division of medicine. Analysis of such data requires information that is comprehensive, accurate, and timely. Given the costs associated with such data collection, there is considerable literature using these type of data, and supporting their use for research, planning, and monitoring purposes. 11 12 However, the fact that the coding is done with a version of ICD-9-CM up to five years old means that advances in medical technology cannot always be captured in sufficient clinical detail. Moreover, complex clinical documentation, inexperienced coding personnel, and illegible handwritten medical record entries all contribute to inaccurate classification. [13] [14] [15] The Department of Health uses HIPE data to measure and compare hospitals' performance. The case mix directly influences funding given to a hospital, with more efficient hospitals being rewarded at the expense of the less efficient. Therefore, improvement in the quality of clinical coding is a desired goal to make such comparisons more meaningful and to provide a firm basis for both clinical and management decisions. In our study we found that the HIPE database was very powerful in predicting differences between hospital consultants in LOS, re-admission rates, use of resources, and disease coding.
We used a validated method in adjusting for the differences in physicians' LOS and readmission rate, with the frequency of comorbid diseases. 10 Others have compared differences between physicians' severity adjusted LOS, and how through counselling and monitoring individual physicians' LOS may be reduced. 16 Moreover, severity adjusted LOS provides a more accurate measure of LOS than unadjusted LOS, 17 and the presence of comorbidity is significantly associated with longer LOS and hospital costs. [18] [19] [20] We found great variation in LOS, re-admission rates, resource use, and diagnostic coding among physician groups, but comparatively little information to relate these variations systematically to specific physician characteristics. Others have reported greater test use by physicians trained in more academically oriented medical schools compared with those trained in less academically oriented settings. 21 Differences between consultants' practice can be expected as, while defined standards for the management of several diseases exist, there is often a lack of consensus or guideline approaching the investigation of a patient with a given constellation of symptoms and signs. For those instances in which guidelines do exist, a decision to investigate beyond these may be taken either in response to additional findings, increasing demand for care, fear of litigation, ease of investigation availability, and the urge to make use of new technology. [22] [23] [24] While it has been suggested that physicians overuse investigations in clinical practice without an associated increase in health status, 22 it is generally accepted that before performing any test, the cost-benefit ratio is evaluated in each clinical situation, and if a diagnostic test is unlikely to change the patient's management, then the test should not be ordered. 24 25 Standardised protocols and guidelines are therefore needed to formalise optimal practice in medical test ordering.
A study of emergency admissions under different consultant groups found that almost half of the acute in-patient bed days were inappropriate for acute care. 26 Importantly, if discharge decisions are only made at the consultants' ward round, then the frequency of these ward rounds can influence LOS. 27 However, one of the main contributors towards prolonged LOS is discharge delay pending placement into residential care or the provision of community support services. 28 Early and frequent input from the social work department shortened LOS in a group of frail elderly patients requiring social care provision. 29 Organisational strategy therefore seems to be an important potential tool for tackling the resource crisis, and underlines the effectiveness of a well coordinated multidisciplinary team. After discharge from hospital, high re-admission rates are sometimes considered to be the price for shorter inpatient stays among different consultant groups. 30 Moreover, from a financial standpoint, re-admissions entail returns for the most expensive types of health services, acute inpatient care. 31 32 However, it is generally accepted that many re-admissions may not be preventable, representing fresh events in patients with chronic illnesses and frequent comorbidity. 33 A study of acute hospital admissions for end stage liver disease found that patients admitted under the care of a consultant gastroenterologist had a significantly shorter LOS (four compared with five days) and had less mortality, compared with patients admitted under the care of a nongastroenterologist. 34 This difference persisted after adjustment for patients' age, morbidity, and number of procedures performed. Furthermore, costs of care were not significantly different between physician groups. 34 A further study of 124 patients admitted acutely to hospital with upper gastrointestinal haemorrhage found that the median LOS for patients admitted under the GI service was significantly shorter (two compared with four days), and hospitalisation costs lower, than for patients admitted under the care of other physicians. 35 It has been shown that patients hospitalised with acute heart failure under the care of cardiologists are more likely to undergo invasive procedures such as right heart catheterisation or cardiac catheterisation, than patients admitted under the care of general physicians. 7 However, at 30 days there was no difference in adjusted survival between the groups. 7 Similarly, others found that patients admitted with acute heart failure under the care of a cardiologist, had longer LOS and more invasive procedures, but were less likely to be readmitted with heart failure within six months compared with those admitted under the care of a general physician. 36 Therefore, the implications for costs and survival differences among patients with congestive heart failure managed by cardiologists or general physicians require further study to understand how to best optimise care for these patients.
A study of 866 adults with severe COPD, including patients ventilated in an intensive care unit setting, found no difference in resource utilisation, hospital costs, or mortality whether treated by respiratory physicians or GIM physicians. 37 Similar results were found for ambulatory patients with COPD. 38 A possible explanation for the lack of association between physician specialty and resource use or survival is that patients may have received similar treatment as a result of uniform practice protocols or guidelines. Moreover, as the choice of treatments for COPD is limited, differences in the type of care may not have led to differences in survival or hospital costs. Similarly, in a study of 260 patients admitted to hospital with diabetic ketoacidosis (DKA), after adjusting for case mix and severity of DKA, there was no difference in the LOS or diabetes related complications in those patients treated by endocrinologists compared with those treated by general physicians. 39 However, the endocrinologist treated group had a lower readmission rate for DKA than the general physician treated group. 39 There is growing evidence that, compared with specialists, hospitalist grade physicians can shorten the LOS and decrease inpatient costs while maintaining the quality of patient care. 40 41 Because the hospitalist model may offer a partial solution to the inflationary rise in hospital costs, it is being routinely considered as a model for teaching hospitals, and has prompted comparisons of outcomes and costs of generalist compared with specialist care. However, it should be emphasised that potential negative effects of the hospitalist model include depletion of the specialist workforce, de-skilling of other physicians, and physician burnout, making it unlikely to be an attractive long term career option.
In our study we found that the HIPE database was very powerful in predicting differences between hospital consultants in LOS, re-admission rates, resource use, and disease coding. We found little information to relate these differences to specific physician groups. Variations between consultants' practice may reflect a genuine special interest bias, or absence of definitive guidelines for the management of common acute medical conditions. It would be of interest to examine the extent to which protocols and guidelines could reduce such variations. 
